the atmospheric pressure gradient is the primary driver of the neutral wind, with the ion drag 101 being an important impeding force. It regulates the neutral wind considerably [Rishbeth, 1972].
Introduction
The Earth's thermosphere covers the region from about 80 km to 500 km altitude depending 18 on latitude and local time. Its thermal dynamics are mainly controlled by the solar EUV/UV 19 heating at low to middle latitudes. From this point of view, the thermosphere forms a high 20 density bulge at the subsolar point and a density hole at the midnight. This distribution builds 21 up pressure gradient directing from noon to midnight, which drives thermospheric winds. The 22 gross structures of the neutral density and wind are described well by empirical models like 23 MSIS and HWM, with a density maximum at the subsolar point and the strongest wind at the 24 geographic equator for equinoxes or seasonally averaged case [Picone et al., 2002; Hedin et al., 25 1996 ]. However, satellite observations have revealed significant deviations from these gross fea-26 tures. In particular, the equatorial ionization anomaly (EIA) [Namba and Maeda, 1939; Apple-27 ton, 1946] has been demonstrated to strongly modify the classical picture of the thermosphere.
28
For instance, the neutral density has been found to form a minimum at the dip equator flanked 29 by two maxima on both sides [Hedin and Mayr, 1973; Liu et al., 2005 Liu et al., , 2007 , resembling the 30 latitudinal structure of EIA.
31
The zonal wind has been reported by Raghavarao et al. [1991] and Coley et al. [1994] to 32 blow strongest at the Earth's dip equator instead of the geographic equator. Both studies used 33 the DE-2 measurements during 1981-1983. Due to the lack of neutral wind observations at 34 upper thermospheric altitudes (∼ 400 km), this important feature has not been corroborated by 35 independent measurements thereafter. Recently, the CHAMP satellite has been providing in 36 situ high-resolution thermospheric wind observations in the cross-track direction with a global 37 coverage [Liu et al., 2006; Lühr et al., 2007; Förster et al., 2008] . A comparison between the revealed satisfactory agreement in most local times [Liu et al., 2006] . Since the HWM model 40 prediction at the altitude of CHAMP is mainly based on DE-2 measurements, the comparison 41 was in fact a comparison between the CHAMP and DE-2 measurements. In this paper, we 42 investigate the latitudinal structure of zonal winds at low and middle latitudes. By comparing 43 the CHAMP and DE-2 measurements, we aim to examine the global feature of wind jet with 44 independent observations. 45
Data
Two sets of independent thermospheric zonal wind measurements are utilized in this study.
46
One is the 10-s averaged data from the CHAMP satellite and the other is the 16-s averaged data concerning the derivation procedure and related errors about these data.
54
The chosen data periods are Jan. 2002 -Dec. 2002 and Aug. 1981 -Feb. 1983 
Results
The seasonally averaged zonal wind distribution in the frame of geographic latitude vs. geo-59 graphic longitude is presented in Figure 1 for the period of 18-24 MLT. The upper panel is for Figure 1 60 CHAMP and the lower one for DE-2. The solid line depicts the dip equator. We see that the 61 zonal wind blows eastward at low to middle latitudes as observed by both satellites. The wind 62 velocity peaks in the equatorial region and decreases towards higher latitudes. An interesting 63 feature stands out prominently. That is, a banded structure forms along the solid line. In this 64 band, the maximum wind velocity is found at the Earth's dip equator, instead of the geographic 65 equator. The wind speed amounts to nearly 150 ms −1 , twice as that near ±25 • magnetic latitude.
66
Both the CHAMP and DE-2 observations reveal nearly identical latitudinal pattern.
67
We now examine the wind pattern from an alternative persective. Figure 2 illustrates the zonal in Figure 2 ). After 09 MLT, however, the strongest westward flow is again found at the dip 82 equator (blue curves in Figure 2 ). In summary, the wind forms a fast eastward jet at the dip 83 equator during 18-05 MLT, and a fast westward jet after 09 MLT. During 05-08 MLT, the dip 84 equator becomes a channel of slow wind. There is good agreement on these trends revealed by 85 CHAMP and DE-2 observations. 86
Discussion
The above analysis of the latitudinal structure of the thermospheric zonal wind has revealed a 87 fast wind jet at the Earth's dip equator in both the CHAMP and DE-2 observations (see Figure   88 1). It is remarkable to see how similar this structure is in two independent datasets obtained two 89 decades apart with totally different instruments. The CHAMP probes the in-situ neutral wind 90 with a tri-axis accelerometer, while the DE-2 measured the wind with a wind and temperature 91 spectrometer. The principles of these instruments are completely different as described in Liu 92 et al. [2006] and Spencer et al. [1981] . Furthermore, the neutral wind varies significantly with 93 location, season, solar and geomagnetic conditions [Liu et al., 2004 [Liu et al., , 2006 . Given these intrinsic 94 variability and the totally different observing techniques, the consistency between latitudinal 95 structures revealed in the two datasets is striking. The CHAMP observations corroborate the 96 DE-2 measurements, and strongly confirm the existence of the fast wind jet and and its stable 
